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THE  SELECTIVE  BACTERICIDAL  ACTION  OF 
METHYLENE-BLUE.* 
BY  JOHN  W.  CHURCHMAN,  M.D. 
(From the  Laboratory  of Surgery  of  Yale  University,  New Haven.) 
PLATE 8. 
Since the publication of observations on the selective bactericidal 
action of gentian violet,  1 studies have been carried on in this labora- 
tory with a  large number of other dyes.  The technique of divided 
plates,  previously described, has been employed.  The results with 
dyes  similar  in  chemical structure  to  gentian  violet  have  already 
been  reported.  2  These  dyes,  like  gentian  violet,  were  found  to 
prevent the growth of gentian-positive, and to be without effect on 
gentian-negative organisms.  8  In this  communication the  selective 
bactericidal action of a  dye unrelated to gentian violet in chemicaI 
structure, namely, methylene-blue, will be  reported.  That this dye 
has bactericidal properties has, of course, long been known.  It is 
to the selective feature that I  wish to call attention. 
Briefly  Stated,  it  has  been  found  that  methylene-blue,  like 
gentian violet, is without effect on the growth of Bacillus  typhosus 
and  Bacillus  coli;  but  that,  unlike  gentian  violet,  it  exhibits  a 
selective action when Bacillus  subtilis  and Micrococcus  aureus  are 
planted on divided plates containing it.  The contrast between the 
action of the two dyes is shown in figures I  and 2.  Figure  I  is a 
divided plate  containing gentian violet and has been stroked with 
* Received for publication, June 3,  1913. 
1 Churchman, J. W., Jour. Exper. Med.,  1912, xvi, 221 ; Churchman, J. W., and 
Michael, W. H., ibid., p. 822. 
2 Churchman, J. W., loc. clt., 1913, xvii, 373. 
8 In  previous  communications the  terms  violet-positive  and  violet-negative 
were used to describe organisms which, respectively, were or were not restrained 
by gentian violet.  It  seems  probable that  one  of  the  violet  dyes  (anilin violet, 
Si~urevi01et)  does  not possess  the  selective  action  exhibited  by  gentian violet. 
Gentian-positive and gentian-negative are therefore more accurate terms. 
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Bacillus  coli,  BaciUus  subtilis,  Micrococcus  aureus,  and  Bacillus 
typhosus,  from left to  right  in  the order named.  The growth of 
Bacillus subtilis and Micrococcus aureus has been restrained ; that of 
Bacillus  typhosus  and Bacillus  coil has been unaffected.  Figure  2 
is a  methylene-blue divided plate similarly stroked.  Here, too,  the 
growth of Bacillus  coli and Bacillus  typhosus  has been unaffected; 
Micrococcus aureus, which will not grow in the presence of gentian 
violet,  has  likewise  been  restrained  by  the  methylene-blue;  but 
Bacillus subtilis,  on which gentian violet  exercises such a  constant 
restraining effect, has grown on the two sides of the divided methy- 
lene-blue plate with nearly equal luxuriance. 
In figures 3,  4,  and  5  the contrast between the action of gentian 
¢iolet and methylene-blue is illustrated by means of divided plates 
containing two  central  strokes  of Micrococcus  aureus,  flanked  on 
either side by a  stroke of Bacillus  subtilis.  In  figure 3  the upper 
half  of the  plate  contains  gentian violet;  and  it  will be  seen that 
growth of all four strokes stops at some distance from the dividing 
line.  In  figures  4  and  5  the  upper  half  of  the  plate  contains 
methylene-blue ; here the growth of Micrococcus aureus stops on the 
proximal  side  of  i~he dividing line,  but  Bacillus  subtilis  grows  in 
fair luxuriance in the presence of the dye. 
In previous communications I  have referred to the precision and 
constancy  of  the  gentian  violet  reaction.  The  same  properties 
cannot be  ascribed to  the  methylene~blue reaction.  The  selective 
bactericidal action of the dye is not always sharply manifested; the 
results  of  the  experiments  are  not  absolutely  constant  and  it  is 
quite simple,  by a  slight  increase in the amount of methylene-blue 
used in the plate,  to prevent the growth of Bacillus subtilis as well 
that  of Micrococcus  aureus.  I  have  attempted to  show  in  figures 
4  and  5  that  the  reaction is  a  somewhat variable  one.  In  figure 
4  the reaction is  seen to be sharply selective.  In  figure 5,  on  the 
other hand, there is a trace of growth of Micrococcus aureus on the 
methylene-blue half  of  the  plate,  near  the  dividing  line;  and  the 
growth  of  Bacillus  subtilis,  on the  methylene-blue agar,  is  by  no 
means luxuriant. 
While  there  seems  to  be  no  doubt  that  Micrococcus  aureus  is 
more susceptible to the presence of methylene-blue than is Bacillus THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  XVlll,  PLATE  8 
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subtil~s,  the  reservation  with  which  this  statement  must  be  made 
detracts  from  the  importance  of  the  methylene-blue  selective  reac- 
tion.  The  observations  here  reported,  however,  indicate  that 
further  studies  of  other  dyes  with  a  similar  technique  should  be 
carried out. 
EXPLANATION  OF  PLATE  8. 
FIG.  I.  Gentian  violet  divided  plate  which  has  been  stroked  with  B.  coli, 
B.  subtilis,  M.  aureus,  and B.  typhosus,  from  left tO right  in the order named. 
Compare with figure 2. 
Fro.  2.  Methylene-blue divided plate  which  has  been  stroked  with  B.  coli, 
B.  subtilis,  M.  aureus,  and B.  typhosus,  from left to right in the order named. 
Compare with figure I. 
FIG. 3-  Gentian  violet  divided plate,  containing  two  central~strokes  of  M. 
aureus, flanked on either side by a  stroke of B. subtilis. 
FIc. 4.  Methylene-blue divided plate,  containing two  central  strokes of  M. 
aureus, flanked on either side by a  stroke of B.  subtills. 
FIG. 5-  Methylene-blue divided plate,  containing ~wo  central  strokes  of  M. 
aureus,  flanked on either side by a  stroke of B. subtills. 